Introduction
One man's fish (or as the French would say, 'poisson') is another man's poison and yet for too long the concept of 'one meal suits all' pervaded the management of status epileptics (SE). For too long the teaching of medicine has accepted the philosophy that students should ingest, digest and regurgitate on demand. This removes the elements of challenge, question and reappraisal as should be the ethos of all medicine.
With such an introduction one may be excused for presuming that what is to follow represents a 'tongue in cheek' exposé but where better to challenge entrenched behaviour regarding the management of SE than in the Journal entitled Epilepsy and Behaviour?
This article will offer an alternative recipe to the management of SE, based on a personal perspective of diagnosis and treatment.
It will suggest greater flexibility which challenges widely accepted dogma while still accepting the underlying concepts. The approach reinstates the ' taste test' which allows epileptologists to modify the treatment algorithm to better accommodate the patient's needs. No apology is offered for the suggested approach, which may be considered avant-garde, as the purpose of this paper is to promote food for thought and to challenge accepted behaviour.
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What is Status Epilepticus?
SE, as the name implies, is being in the state of having epilepsy rather than having an epileptic seizure. It reflects a time-based diagnosis of being in a seizure rather than a different seizure type and hence there are as many forms of SE as there are seizure types.
The diagnosis of SE used to require at least 30 minutes of continuous seizure activity (1-3) but this timeframe has been reduced to only five minutes before the diagnosis applies and treatment is required as a matter of some urgency (2) (3) (4) .
This reduction in time is reasonable when one considers that the average convulsive seizure lasts less than a minute (5) and hence five minutes represents a five fold increase of the norm. It makes further sense if one accepts that the choice of 30 minutes appears quite arbitrary.
It has been shown that permanent brain damage may ensue after 20 minutes continuous convulsive activity (6) (7) . Thus it makes no sense to extend the time required to make the diagnosis of SE by 50% of the critical window. The choice of five-minutes may still be excessive when one acknowledges that two minutes still represents a 100% increase on the norm or three minutes duration is a three fold increase. It may prove acceptable to remove the timeframe and to operate on the premise that if a seizure appears prolonged, and one has time to collect the necessary materials to be administered, and the patient is continuing to convulsed, then there is little point to wait an extra 2-3 minutes before Page 5 of 24 intervening. The only possible counter-argument might be the potential risk that attaches to the intervention, as will be discussed below.
The concept of a minimum time window for SE is based on the inherent risks of continuous convulsions (6) (7) . Not all SE carries such risk, as is the case with nonconvulsive SE in which the intervention is often delayed. Non-convulsive SE is often misdiagnosed as aberrant behaviour thereby causing prolonged delay before initiating treatment (8, 9) . Once non-convulsive SE is suspected an electroencephalograph (EEG) is often necessary for diagnosis, subsequent to which suitable treatment is implemented (10) . It should not be ignored that some anti-epileptic medications (AEMs) have a recognised potential to provoke a non-convulsive SE (11) thereby necessitating an increased level of vigilance if such AEMs are used to treat epilepsy.
The one area where debate remains is that related to cluster seizures in which there is no adequate return of consciousness between seizures. In this situation it may be difficult to determine when one seizure stops and the next seizure starts. On this basis, it makes sense to consider such episodes as prolonged seizures with the potential to evoke the same harm as may exist from a single prolonged convulsive episode and hence to treat the cluster as if it were a single seizure and hence SE.
Immediate Intervention and Seizure Control
The immediate intervention for SE is predicated by where the SE occurs, the knowledge and experience of those witnessing the SE and the available forms of intervention at the scene. Where SE occurs outside of a medical institution there is no immediate difference between the treatment of SE and that of a single epileptic seizure other than to seek help as a matter of emergency and to transfer the patient to medical care as soon as possible.
This in no way abrogates the need for emergency first aid as is applicable to all seizures, namely to maintain airways, to remove foreign bodies (such as teeth or vomitus), to place the patient in a coma/recovery position and to protect the patient from harm (12, 13) .
Similar first aid in SE is also the primary form of intervention should the patient be within a medical facility.
Should the patient be within a medical institution, and first aid has been provided, than it is a simple matter to instigate elementary diagnostic measures while at the same time preparing to provide necessary treatment to stop the seizure activity. Blood samples should be collected to seek a cause and to measure AEM levels, especially in patients known to be treated for epilepsy (14, 15 ). An intravenous (IV) line should be established and the initial IV fluid should be glucose/dextrose based to protect against possible hypoglycaemia in the case of diabetes.
Initial intervention to abort seizures usually relies on benzodiazepines (BDZ) (16) (17) (18) (19) (20) Midazolam has replaced diazepam as the favoured BDZ in Australia for the treatment of convulsive SE (28) (29) (30) . It is water soluble which means it can be administered IV (31), IM (32), nasally (33) or via the buccal mucosa (27) thereby making it more 'user-friendly' than is PR diazepam and more palatable for use by non-professional carers who have been given suitable instruction as to how and when to administer it (27, 33) . It must be remembered that midazolam is a relatively short acting BDZ (34, 35) , hence single administration, other than via continuous IV infusion (36), does not afford the patient long term protection against further seizures. It follows that it should be complemented by a long acting AEM for the management of SE.
A single administration of a BDZ, such as midazolam, may be insufficient to abort a convulsion and a second bolus may be required, outside of the medical establishment, or IV continuous administration may be necessary within the hospital environment, via an IV line, using BDZs such as either midazolam or clonazepam, although some feel that the risk of respiratory depression may restrict such an approach (37). All BDZ's carry the potential for respiratory depression (38) , a situation that needs to be monitored closely to ensure that the patient continues to breathe, especially if the BDZ is administered outside of a medical environment, such as the family home or hostel. Those administering BDZ's outside the hospital environment must be advised of this risk and must be encouraged to supervise the patient closely with the patient placed on the coma/ recovery position (25) , until the patient has regained consciousness. Some argue that the recovery position should only be adopted after the seizure has stopped, to protect against the possibility of dislocating the shoulder (39) . Overzealous use of BDZ's, such as midazolam, should be discouraged outside the hospital environment with no more than two bolus of midazolam being administered within any 24-hour period.
Where the SE is continuing, despite the emergency use of BDZ's, the patient should be transferred to the intensive care and may require intubation and artificial respiration to maintain airways and to allow adequate monitoring (40) . If the use of BDZ has failed to abort the SE there will be need to administer another AEM although by this time the patient should be managed in an intensive care and many will opt to use an anaesthetic agent, such as propofol, a short acting general anaesthetic with rapid onset of action within approximately 30 seconds (41) (42) . This should only be contemplated within the confines of a high dependency/intensive care environment to allow the intubation, assisted respiration and adequate monitor (43) (44) .
Beyond the immediate period.
As has already been stated, most BDZ's have only a short duration action and hence do not provide long term protection against recurrence of seizures and hence a return of convulsive SE (45) . It follows that concurrent use of a longer acting AEM, coincidental with the use of the BDZ, is advisable to provide the necessary added protection. The choice of the longer acting AEM should be based on the patient's history, seizure type of and availability within the hospital.
Many clinicians choose to load the patient with phenytoin (46) , irrespective of the fact that they will neither measure the serum level thereof (to confirm adequate loading) nor will they continue to use phenytoin after successful management of SE. Phenytoin is no longer a first line AEM with valproate and carbamazepine considered the gold standards for either focal or generalised epilepsy respectively (47) . Acknowledging that phenytoin is no longer a first line AEM (48) , clinicians should choose an alternative AEM which is considered to be first line care, making it illogical to load a patient with an AEM that will not be continued into routine care and has the potential to introduce added problems of drug interactions (48), drug withdrawals and confounding potential for unwanted effects.
By far the most common cause for patients to develop SE is a failure of compliance with prescribed AEM for the patients already diagnosed with epilepsy (45) . It follows that the logical AEM to reinstate is that AEM which has already proven to be effective in the management of the patient's epilepsy, prior to the lapse in compliance. Once the patient is within the hospital environment, it matters little if the patient becomes toxic, because of the additional administration of the AEM that the patient was taking prior to the SE, as the patient is now under supervised care and control with the availability of intensive monitoring.
Where it is known which AEMs the patient was taking (based on available history) and there is a capacity to measure blood levels, it has already been stated that samples should have been taken, at the time of presentation, to determine the adequacy of compliance and which of the AEMs is subtherapeutic, in the situation in which the patient is on polypharmacy.
Not all AEMs are universally available for parenteral administration, as is the case with valproate in Australia. Where IV valproate is available it could, and should, be used (49) , where there is no additional information, as it is a broad spectrum AEM and remains a first line agent. Where the parenteral form is not available the potential use of PR administration should not be ignored. The PR delivery of valproate has been accepted for more than three decades as an effective route for administration (50) . PR administration of carbamazepine is also effective with rapid absorption and establishment of serum levels (51).
The use of drug level monitoring can greatly enhance the benefits offered by the use of long acting AEM on the basis that there are establish therapeutic windows, especially for longer established AEMs (52), and it makes sense to target the amount administered to achieve an adequate and therapeutic blood level. This may be achieved by the administration of either the IV form of the AEM (where same is available) or PR administration (as already described for valproate and carbamazepine) and then measuring the blood levels of the AEM approximately 30 minutes later. This allows the clinician to determine if the patient has been given an adequate loading and where the level remains below the therapeutic window a second bolus of the AEM may be delivered and the process repeated until adequacy of dosage has been achieved.
By this means the patient is afforded the additional protection of having a long acting AEM, often the AEM already proven to be effective for the individual patient, which is within the therapeutic range to provide optimal seizure protection with minimal adverse events. It utilises current technology, in a rational and reasonable fashion, to reduce the risk of unnecessary recurrence of SE and allows all who are concerned in the patient's management an added understanding of the amount of AEM present.
Newer agents.
Some of the newer AEMs, such as levetiracetam, have a parenteral form (53) and are excepted has a broad spectrum, potentially first line AEM (54) but their role in the management of SE remains to be fully established. It seems logical that the administration of IV levetiracetam will play a significant role in the future management of SE (53) but it is too early to make that claim with any certainty. Other agents, such as lacosamide, which also are available in parenteral format, remain within the rubric of experimental AEMs (55) for which only time will tell what place they will have in the treatment of either epilepsy or SE.
Fosphenytoin is an agent that was specifically developed to offer parenteral intervention for convulsive SE (56) but would not be continued after seizure control has been achieved and thus will probably remain at a lower level of acceptability than is afforded other new AEMs. Page 
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Auxiliary intervention
Having accepted that the most common cause for convulsive SE is noncompliance (19) it follows that adequate management of SE, and protection against future episodes, must include patient education (57) . Need for compliance must be emphasised with sufficient vigour to change patient behaviour (57, 58) . One should not ignore the possible use of aids, such as diaries in which patients record when they take their medication or the involvement of others to help supervise the care where necessary. Even pre-packed dosage containers may be helpful in recalcitrant patients.
If an alternative cause for the SE has been identified, it follows that the identified aetiology must be properly addressed (59) , such as the use the antibiotics for intracerebral infection, surgery for space occupying lesions or appropriate intervention for intra-cerebral haemorrhage or stroke. Discussion of these topics is beyond the scope of this paper and will not be considered further.
The final consideration in the management of SE, for the patient who is already diagnosed as having epilepsy, must include a reappraisal of the overall treatment for the epilepsy. Where the AEM(s) used to treat the epilepsy has/have failed to offer seizure control, and compliance has been adequate, there is need to reconsider the AEM to be used but this again falls beyond the scope of this paper.
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Conclusion
This paper has reviewed the management of SE, acknowledging that management involves both the diagnosis and treatment of the condition. It has analysed the timeline necessary for the diagnosis and has raised the question of whether the treatment of SE should commence prior to the five-minute parameter. It has acknowledged the differences that exist between the intervention provided outside, as compared to inside, the hospital environment. The purpose behind this paper has been to challenge accepted dogma and to offer an alternative approach which has the potential to enhance patient care and limit the risk of harm.
